Cytotoxic and multidrug resistance reversal activity of phenothiazine derivative is strongly enhanced by theobromine, a phytochemical from cocoa.
The idea of the use of anticancer drugs together with a chemosensitizer emerged as the strategy of reversal of multidrug resistance (MDR) of cancer cells expressing ABC proteins many years ago. The approaches relying on the use of a single chemosensitizer have never resulted in a clinical success. Therefore, the application of drug combinations of two or more compounds with different mechanisms of action might be an alternative approach to increase the success rate. In the present study the cytotoxic and NF-κB inhibition potential of the phenothiazine derivative, MAE-TPR, was evaluated. MAE-TPR was demonstrated to be an effective doxorubicin-resistance modulator in human adenocarcinoma cell line LoVo/Dx. In the presence of MAE-TPR cytotoxicity of doxorubicin was elevated, and its intracellular accumulation increased. Strong synergism occurred between MAE-TPR and Dox. MAE-TPR diminished also the expression of ABCB1 transporter (P-glycoprotein) by affecting NF-κB pathway. Theobromine, a phytochemical from cocoa, which was barely active itself, strongly augmented MDR reversal potency of MAE-TPR. The effect of the combination of phenothiazine derivative with theobromine on cancer cells was studied for the first time in the present work. It was concluded that the use of the proposed combination of two modulators might be a promising strategy for MDR reversal since modulators could be used in concentrations much lower than in case of their single application and in that way the risk of intolerable side-effects could be reduced.